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OUTHERN yellow pine timber resists, in an exceptional 
degree, all of the stresses developed in structures. These 
stresses are tension, compression parallel and perpendicular 
to the grain and shear parallel to the grain. Wood is the only 
natural structural material that has the ability to resist all 
of these stresses in the right proportions. The physical prop- 
erties of the southern yellow pines are so scientifically adjusted 
by nature that these species are used for structural purposes 

to a greater extent than all of the others. 

It is a natural law, correspondent to the coniferous woods, that the strength 
varies with the specific dry weight and density. 

It is the quality of great density and specific dry weight that makes the 
longleaf species the strongest of the structural woods. This is supplemented by 
a straight grain and a comparative freedom from serious defects. This species 
is also distinguished by a large resin content and small percentage of sapwood. 
It is these qualities that make it the most durable of woods when exposed to the 
elements or to conditions of high constant temperature and relatively high 

humidity. 

Longleaf pine {Pinus paluslris) is eminently qualified for use in bridges and 

trestles where great strength and durability are essential. Timbers for such 

structures must show a large percentage of heartwood and the other properties 




ge 



and 



required by the Standard Specifications for Southern Yellow Pine 
Trestle Timbers adopted by the American Railway Engineering Association. It 
is also adapted for use in factories and warehouses where great strength is required 
and in textile mills where durability and resistance to dry rot are the essential 
factors. It is the strongest because it is the most dense and the most durable 

because the most resinous. 

The use of wood for structural purposes is confined almost exclusively to the 
conifers. The annual cut of coniferous wood in the United States is thirty-four 
billion feet, board measure, which is 76 per cent of the total cut, including the 
hardwoods. Of the coniferous woods cut, the Southern Yellow Pines amount to 
37 per cent, or four times as much as the most plentiful competing wood. The 
predominating species of these woods are the longleaf and shortleaf ; 232.3 billion 
feet of longleaf and 152.1 billion feet of shortleaf and loblolly, contributing to the 
total of 634 billion feet of standing timber in the Southern Pine region; cypress 
40.4 billion feet; and all hardwoods together, 209.2 billion feet.** 

•See Mechanical Properties of Woods Grown in the United States, United States Forest Service, Circular 213; 
The Mechanical Properties of Wood, by Prof. S. J. Record; Lumber and Its Uses, by R. S. Kellogg. 

**The Lumber Industry, Part I, Standing Timber, Department of Commerce and Labor, Bureau of Cor- 



porations, 1913. 
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It i> a recognized fact tliat the type of building construction known as 
'standard mill" po s se sse s advantage s not equaled by any other type of construc- 
tion when used for factories, warehouses and other commercial purposes. Those 

advantages are economy in cost of construction, and a very high degree of lire 

n sistance when built and equipped with automatic sprinklers as specified by the 

Associated Factory Mutual Fire Insurance Companies. One of the greatest ad- 

irantag of this type of construction is that such buildings are flexible; they can 

be easilj altered for different kinds of occupancy. This is not the case with th< 

fixed and inflexible concrete building. 

With the rapid growth of American cities and the changing character of 

localities it u often necessary to remove perfectly good structures. A notable 
i i miple was the demolition and rebuilding of the Albert Dickinson Company's 

ctensive warehouses in Chicago. After being in use twenty-two \ears every piece 
<»i Southern ^ cllow Pine Timber was reused in the new plant. 

The fin hazard to building and contents, in properly constructed and equipped 
buildings of this type, does not ev . 1 that in buildings of any other type used for 
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superiority oj that wood. 
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The strength of Southern Long Leaf Yellow Pine is not affected by pre- 
serving with creosote,* while some other coniferous woods show a marked loss in 
strength after receiving this treatment.** 
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SOUTHERN YELLOW PINE 

Standard Specifications and Grading Rules 

OW can the architect or engineer secure the 'nest results in using this ma- 
terial? First, by selecting the proper grade of material according 
to any of the specifications hereinafter mentioned, and suitable for 
the use to which the material is to be put. 

The standardization of the manufacture and grading of Southern Yellow 
Pine originated about twenty years ago in the Southern Lumber Manufac- 
turers' Association, which organization was succeeded bv the Yellow Pine 
Manufacturers' Association and the Southern Pine Association, 
ization was always in the lead in this work but during this time the standard- 



This organ- 



ization of manufacture and grading was also undertaken by the Atlantic Coast 
Association, which originated what are known as the Interstate Rules of 1905. 



*See Bulletin 1 19. American Railway Engineering Association. 
**See Bulletin 168. American Railway Kngineerint' Vssoeiation. 




The Saw Mill and Log Pond. These Long Leaf Logs Make BOGALUSA Brand Timbers 



All of these standard grading rules were based on a permissible maximum 
number of defects and disregarded entirely the strength and durability of the wood. 
Hence we have such grades as Standard, Merchantable and Prime on the Atlantic 
coast and the old grades of No. 1 and No. 2 common in the central portion of 
the country. In no case do these rules provide for the necessities of the architect 
and engineer, inasmuch as they do not fix any strength value and it is princi- 
pally strength and durability with which structural experts are concerned. 

As a result of these unscientific grading rules it has been difficult to procure 
a satisfactory material having a dependable and uniformly measurable strength; 
this situation causing engineers and architects to use other materials of construc- 
tion. Such difficulty in securing suitable material finally led to a demand on the 
part of those writing specifications for a grading rule based on strength quality. 

The first effort to meet with this demand was that of the American Railway 
Engineering Association, always a leader in engineering progress, whose members 
in 1909 adopted the standard specification for bridge and trestle timbers. Early 
in 1914 the Forest Service, United States Department of Agriculture, made a 
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Handling Long Leaf Structural Timbers on the Timber Dock at BOGALUSA 




Ilea* I I onif Leaf .mhtn of Exceptional Quality Bearing the BCK. \LLSA Brand 



rule to govern the purchases of yellow pine used in the construction of the Panama 
Canal. On May 4, 1914, a committee of the Yellow Pine Manufacturers' Associa- 
tion approved a rule for "structural grades" based on the density and strength 
quality of the wood. This action was followed shortly thereafter by the Georgia- 
Florida Saw Mill Association by the adoption of a similar rule adapted to the 
forests controlled by that association. 

The latest rules to be adopted are those of the Southern Pine Association, 
in 1915, which are based largely on the investigations and recommendations of 
the Forest Service. On March 15, 1915, the Inspection Department of the 
Associated Factory Mutual Fire Insurance Companies issued specifications 
for a special grade of longleaf pine for use in Mutual factories. These specifica- 
tions provide for branding the material at the mill and are complete in that they 
grade for durability as well as strength. They are based on the results of in- 
vestigation of a large number of recent cases of dry rot in factories in which 
defective material had been used. 

In subsequent pages are given the current grading rules as follows: 

(1) Specifications of the Associated Factory Mutual Fire Insurance Companies of 1915. (These specifications 

call for the very highest grade of structural timbers.) 

(2) Select Structural Grade adopted by the American Society for Testing Materials and the Southern Pine 

Association, 1913. 

(3) Standard Grades of the Southern Pine Association, adopted 1915. 

(I) Standard Grades of the American Railway Engineering Association, adopted 1909. 

The Standard Specification for Yellow Pine Bridge and Trestle Timbers 
adopted by the American Society for Testing Materials, September 1, 1910, is in 
effect identical with that of the American Railway Engineering Association and 
the suggested rule of the United States Forest Service and the rule of the Georgia- 
Florida Saw Mill Association (adopted in 1914) are similar to, but not so specific 
as that adopted by the Southern Pine Association. The Interstate Rules of 1905 
are no longer in accord with approved engineering practice ; hence these rules are 
omitted. 

Southern Yellow Pine is manufactured to conform to the standard sizes and 
dressing of the Southern Pine Association. For the use of engineers and architects 
a table of the nominal and actual sizes has been prepared, to which has been added 
data concerning the properties of the sections. This data is of the same kind that 
is used in connection with steel construction and affords the designer in wood 
construction the same facilities for accurate work.* 

Branded material safeguards the purchaser and the writer of the specification by 
locating the source of supply and the responsibility of the inspection service. 

After selecting the grade and specification, the designer should further require 
that the material bear the brand BOGALUS A, which signifies that the material is 
genuine longleaf pine (Pinus palustris) properly manufactured and carefully 
graded. 



•See pages 20-23. 
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Every Timber on the Dock is Branded BOGALUSA, Signifying Long Leaf Pine Material of the Best Quality 




SOUTHERN LONG LEAF YELLOW PINE 

Where to Get it. 

HE Great Southern Lumber Company, located at Bogalusa, Louisiana, 
is satisfying the growing demand for a scientifically graded and branded 
material of uniform quality by applying the dependable brand BOGALUSA 
to its products. Thus branded, this company is prepared to furnish longleaf 
yellow pine, every stick of which conforms to the grades mentioned whether 
domestic or export. 

The enormous output of the Bogalusa Mills makes the most uniform grading 
of structural timber not only possible, but highly practicable. 

The mills of the Great Southern Lumber Company at Bogalusa, are the 
largest in the world, with a daily capacity of 1,000,000 board feet of manufactured 
lumber, a large part of this output being composed of heavy structural timbers. 

The extensive forests owned by the Great Southern Lumber Company 
consist of virgin tracts of southern longleaf yellow pine, enabling it to furnish 
lumber and structural timber conforming to the most rigid specifications. This 
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Company's holdings insure its ability to supply such material for many years. 
A large modern wood preserving plant is an important department in the 
Bogalusa organization. By use of chemical treatment good material can be 
made more durable under exceptionally trying conditions and sappy material 
which is strong can be made serviceable by increasing its durability. Many of 
the dry rot cases reported have resulted from sappy, non resinous material which 
became infected with dry rot germs before being put into the structure. This 
would have been prevented if this same sappy material had been given a reliable 
chemical treatment after being sawn before the germs had obtained an entrance. 



STANDARD SPECIFICATIONS FOR SOUTHERN 

YELLOW PINE 

Specifications Suggested for a Special Grade of Longleaf Pine for Use 

in Mutual Factories* 

In mailing contracts for beams, column- rid plank to be used in "Slow Burning Construction," the following 

sjm •« iii< ations are recommended: 

Density. No part of the material shall have a density of less than 30 pounds per cubic foot when tested by 
boring smooth holes one inch in diameter and two inches deep in the ends of the stick, drying to constant weight at 

212° F. and weighing the borings and computing the density from the volume of the hole. 

Rosin. None of the heartwood shall show less than four per cent of rosin by weight when borings are taken 
with a one inch bit with a hole two inches deep, dried to constant weight at 212° V. and extracted with benzole, 
the extracted rosin e\ aporated until it is not soft or sticky when touched with the finder at 70° F. 

Heartwood. Heartwood shall show in all four faces of every stick, and sapwood shall not extend more than two 

inches from the corner at any place, measured perpendicularly to the corner across the face. 

Growth Hings. For timbers 6x8 inches, or larger, there must show on the cross section between the third and 
fourlh inch, m» ured radially from the heart center or pith, not less than six annual rings of growl h . a majority of 
which shall show at least one-third snnimerwood, which is the dark portion of the annual rings; but wide ringed ma- 
teria] excluded by thil rule ft ill he acceptable, pros iding that in the majority of the annual rings the dark ring is hard 

and in width equal to or greater than the adjacent light colored ring. 

For pieces in nn hich the I enter is not included, there must show on the cross section, an average of not less than 
6ix annual rings of growth, with not 1« > than one-third summer wood. Timbers will he rejected in which there 

is no sharp contrast in color between tin 4 spring wood and summerwood* 

Defects. No limber with knots pn ter than one inch in diameter, or rot. or injurious shakes will he accepted. 

Branding. Longleaf pine sold under this specification shall be branded with the letters "F. VI. /' the name of 
the lumber manufacturer, the location of the sawmill from which ii tomes, and the date <>f sawing, in letters at least 

one inch high. 

Specifications for Southern Yellow Pine Timbers, Adopted by The 

Southern Pine Association, October, 1915 

TIMBER GRADES 
The grades ol timber areas follows: 

"Selei t Strocti I Material." "Square E<i and Sound Timhers." 

"M< hantahl. limbec*/ 1 "No. 1 Common Timbers." 

GENERAL TIMBER SPECIFICATIONS 
All timber except No. 1 >rnmon must be free from defWts sue h as injurious rin# or round shakes and through 

shakes that extend to the surf unsound and loose knot*, and knot- in groups thai will materially impair the 

Strength. Sr.foiiiing < hecks and discolored sap sliall not be considered defWts in any ^rade. 

Knots 
Knot- a.dl 1m « lassifird as round and '-pike in form and for quality as sound, em red, loo and unsound. 

A r 'id knot is o dof tin alar in form. 
A ipikt knot is one sawn in a lengthwise direction. 

\ <■ , d knot is one solid a< mm Its fa ••, is as hard as the wood \* hich surround- it. may be either red or hit. k, 
and fixed l» rowthor poMliOQM that it * ill retain its place in the pi< 

\m mm- | is on rrounded in whole or in part hy pitch or I and * hen jjrown I to the piece or fixed 

1 > p- »ifion go that it \*ill r lin it- pi m the pie . it shall he con sid ered a sound knot. 
A loose knot is out* n<»t held firmly in pi (•> growth or portion. 
Yn unsound knot is one not as hard as the wood surrounding it. or one having a hole in it. 

*See l>r> Hot in I << lory Timbers," hy F J. Hoxi* . WIS Inspection Department Associated Factory Mutual 
Insurance Companies, Boston. 
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The Term "Commercial Long Leaf" is Unknown at BOGALUSA. These Branded Sticks are Genuine Long Leaf Pine 



Select Structural Material 

(A rule incorporating suggestions by the United States Forest Service. Adopted by the American Society for Testing 

Materials, Aug. 21, 1915. Copyright, 1915, American Society for Testing Materials.) 



REQUIREMENTS FOR DENSITY AND HATE OF GROWTH 

1. Shall contain only Bound wood arid be well manufactured. 

2. Shall conform to the definition of dense Southern pine a> adopted by the American Society for Testing 
Materials, VtlgUSt 21st, L915, as follows: 

Dense southern yellow pine shall show on either end an average of at least six annular rings p'T inch and at 
least one-third summer w I, or else the greatest number of rings shall show at 1« A one-third summer wood, all as 

measured over the third, fourth and fifth inches on a radial line from pith. 

Wide-ringed material excluded by this rale, will be acceptable, provided the amount of summer wood, as e >ve 

measured, shall be at le tst one-half. 

The contrast in color bel ween summer wood and spring wood shall he sharp and the summer wood shall be -lark 

in color except in pieces ha \ ing considerably above the minimum requirement for summer w d. 

Tor the purp s of determining whether any gh en piece meets the requirements for densit j and rate of growth, 
the following rule, suggested bj the 1 nited Slates Forest Service, shall be applied. It will I >« sufficient if either end 
the inspection. 

(1) Pith Present oh Accurately Located. 

(A) Radial line of V present. 

(aj Apply inspection over third, fourth and fifth inches. 

(B) Radial line of 5 f not present. 
Apply inspection to the at »nd inch on 2x3. 2x1, 2\6, 3x3,3x4, 1\ 1, or any other dimen? n 
material that has less than 16 square inches on the cross— •• lion. 

(b) In the larger material apply inspection to the 3 inches farthest from the pith. 
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The Pine Tree Inn at BOGALUSA, Maintained fcr the Comfort of the Great Southern Lumber Company's Visitors 
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(2) 



(3) 



Pith 

(A.) 

(B) 

The 



Not Present or Cannot be Accurately Located. 

Material over 3" thick, apply inspection to three inches nearest the pith. 

Dimension material 3"or less in thickness, apply inspection to second inch of the piece nearest the pith 

Radial Line Chosbn Shall Show a Representative Number of Annual Rings of 

Growth and Per Cent of Summerwood. 



3. 



DEFINITION FOR SOUTHERN YELLOW PINE 

Southern Yellow Pine — This term includes the species of yellow pine growing in the Southern States from 



« 
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Virginia to Texas, that is, the pines hereto known as longleaf pine (Pinus palustris), shortleaf pine (Phius echtnata), 
loblolly pine (Pinus taeda), Cuban pine (Pinus heterophy Ha), and pond pine (Pinus serotina). 

Under this heading two classes of timber are designated: (A) dease southern yellow pine and (B) sound south- 
ern yellow pine. It is understood that these two terms are descriptive of quality rather than of botanical species. 

(a) Dense southern yellow pine shall show on either end an average of at least six annual rings per inch and at 
least one-third summer wood, or else the greater number of the rings shall show at least one-third summer wood, 
all as measured over the third, fourth and fifth inches on a radial line from the pith. Wide-ringed material excluded 
by this rule will be acceptable, provided that the amount of summer wood us above measured shall heat least one-half. 

The contrast in color between summer wood and spring wood shall be sharp and the summer wood shall be dark 
in color, except in pieces having considerably above the minimum requirement for summer wood. 

(b) Sound southern yellow pine shall include r ieces of southern pine without any ring or summer wood requirement. 

RESTRICTIONS ON KNOTS IN BEAMS 



Volume 2 



^ 



Vol 
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Volume 1 



«• 
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4. Shall not have in Volume 1 sound knots greater 
in diameter than one-fourth the width of the face on 
which they appear — maximum knot 1 } -/. Shall not have 
in Volume 2 sound knots greater in diameter than one- 
half the width of the face on which they appear — maximum 
knot 3 inches, 
The aggregate diameter of all knots within the center half of the length of any face shall not exceed the width 

of that face. 

The diameter of a knot on the narrow or horizontal face of a beam is to be taken as its projection on a line 
perpendicular to the edge of the timber. On the wide or vertical face, the smallest dimension of a knot is to be taken 

as its diameter. 
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The Great Southern Lumber Company's Administrative Headquarters at BOGALUSA 



RESTRICTIONS ON KNOTS IN COLUMNS 

5. Shall not have sound knots greater in diameter than one-third the least width of the column — maximum 

knots t inches. 

RESTRICTIONS ON SHAKES AND CHECKS IN REAMS 

6. Round or ring shakes shall not occupy, at either end of a timber, more than one-fourth the width of green 
material, nor more than one-third the width of seasoned material. 

Any combination of cheeks and shakes which would reduce the strength to a greater extent than the allowable 
round shakes will not be permitted. Shakes shall not show on the faces of either green or seasoned timber. 

RESTRICTIONS ON CROSS GRAIN IN REAMS 

Shall not have diagonal grain with slope greater than one in twenty in Volume 1. 

Merchantable Timbers 

May be either dense or sound pine- 
All merchantable timbers shall be well manufactured and conform to the General Timber Specifications, 
Sizes under 9" on the largest dimension shall show two-thirds or more heart surface on one of the wide faces; 
sizes 9" and over on the largest dimension shall show two-thirds or more heart on both of the wide faces. ^ hen 
sticks are square the face showing the most heart shall govern the inspection on sizes under 9". and the two faces 
showing the most heart shall govern the inspection when 9" and over. Heart showing the full length, even if not 
two-thirds of the area as above, shall meet the requirements of this quality. 

Wane not exceeding one-eighth of the dimension of the face and one-quarter of the length of the piece on one 
corner, or the equivalent on two or more corners on not to exceed ten per cent of the pieces, shall be admitted. 

Square Edge and Sound Timbers 

May be either dense or sound pine. 

Square edge and sound timbers shall be well manufactured and conform to the General Timber Specifications, 
admitting sound knots, and shall be free from wane. 

No. 1 Common Timbers 

May be either dense or sound pine. 

Common timbers, rough 4x4 and larger, shall not be more than 34" scant at any point when green, and be well 
manufactured, and may have 1 \o' wane on one corner one-third the length of the piece, or its equivalent on two or 
more corners; the wane measured on its face. 

Timbers 10x10 in size may have 2" wane as above; the larger sizes may have wane as above in proportion to sizes. 

The diameter of any one knot shall not exceed 2" in 1x1 to 6x6; iy 2 " in 6x8 to 8x10: V in 10x10 to 10x12; 3 1 / 
in 12x12 to 12x1 \\ 1" in 1 1\1 1 to 1 1\16; 4J^* in 16x16 to 16x18. In sizes not mentioned the diameter of knots ad- 
missable will increase or decrease in proportion to the size of the timbers on same basis as above specified. 

In determining the size of knots, mean or average diameter shall be taken, or the equivalent of the above in 
grouped knots at any one point. Shakes one-sixth the length of the piece, small unsound knots and a limited number 
of pin worm holes, well scattered, are admissable. 
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Standard Specifications for Southern Yellow Pine Bridge and 

Trestle Timbers* 

(To be applied to single sticks and not to composite members.) 

General Requirements 

1. Except as noted, all timber shall be sound, sawed to standard size, full length, square cornered and straight; 
shall be close grained and free from defects such as injurious ring shakes and cross grain, unsound or loose knots, 
knots in groups, decay, or other defects that will materially impair its strength. 

Standard Size 

2. Rough timbers sawed to standard size means that they shall not be over one-fourth (J£) in. scant from the 
actual size specified. For instance, a twelve by twelve (12xl2j in. timber shaD measure not less than eleven and 
three-fourths by eleven and three-fourths (11^x11^) in. 

Standard Dressing 

3. Standard dressing means that not more than one-fourth (J£) in. shall be allowed for dressing each surface. 
For instance, a twelve by twelve (12x12) in. timber, after being dressed on four sides, shall measure not less than 
eleven and one-half by eleven and one-half (ll^xllj^) in. 

STANDARD HEART GRADE, LONGLEVF YELLOW PINE 

4. Stringers shall show not less than eight-five (85) per cent heart on the girth anywhere in the length of the 
piece; provided, however, that if the maximum amount of sap is shown on either narrow faee of the stringer, the 
average depth of sap shall not exceed one-half i}/i) in. Knots greater than one and one-half (I ] _>) in. in diameter 
will not be permitted at any section within four (1) in. of the edge of the piece, but knots shall in no ease exceed 
four (4) in. in their largest diameter. 

5. Caps and sills shall show not less than eighty-five (85) per cent heart on each of the four sides, measured 
across the sides anywhere in the length of the piece; to be free from knots over two and one-half (2 \ jj) in. in diameter. 

6. Posts shall show not less than seventy-five (75) per cent heart on each of the four sides, measured across 
the sides anywhere in the length of the piece, and to be free from knots ewer two and one-half (2^) in. in diameter. 

WOODEN BRIDGES AND TRESTLES 

7. Longitudinal Struts and Girts. One side shall show all heart ; the other side shall show not less than eighty- 
five (85) per cent heart, measured across the side anywhere in the length of the piece, and shall he free from any 
large knots or other defects that will materially injure its strength. 

8. Longitudinal X Braces, Sash Braces and Sway Braces shall show four square corners and not less than 
eighty (80) per cent heart on each of two sides, and shall be free from any large knots or other defeats that will ma- 
terially injure their strength. 

9. Ties and Guard Rails shall show one side all heart; the other side and two edges shall show not less than 
seventy-five (75) per cent heart, measured across the surface anywhere in the length of the piece; shall he free from 
any large knots or other defects that will materially injure its strength; and where surfaced the remaining rough face 
shall show all heart. 

STANDARD GRADE, LONGLEAF AND SHORTLLAF YELLOW PINE 

10. Stringers shall be square cornered, with the exception of one (I) in. wane on one corner or one-half' ] in. 
wane on two corners. Knots shall not exceed in their largest diameter one-fourth (3^) of the width of the surface 
of the stick in which they occur, and shall in no case exceed four I in. Ring shakes shall not extend over one- 
eighth (yi) of the length of the piece. 

11. Caps and Sills shall be square cornered, with the exception of one (1) in. wane on one corner, or one-half 
{V2) in. wane on two corners. Knots shall not exceed in their largest diameter one-fourth (34) of the width of the 
surface of the stick in which they occur, and in no case shall exceed four (4) in. Ring shakes shall not extend over 

one-eighth (}&) of the length of the pieee. 



* Adopted by American Railway Engineering Association. See proceedings, Vol. 10, Part 1, 1909, pp. 537, 
539-511, 598-603; Vol. 11, 1910, Part 1, pp. 176, 180, 181, 228-230. Woeiation Manna 1. 1911 edition, pp. 141-143. 
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12. Posts shall be square cornered, with the exception of one (1) in. wane on one corner, or one-half (H) in 
wane on two corners. Knots shall not exceed, in their largest diameter, one-fourth (}4) of the width of the surface 
of the stick in which they occur, and shall in no case exceed four (1) in. Ring shakes shall not extend over one- 
eighth { l /i) of the length of the piece. 

13. Longitudinal Struts and Girts shall be square cornered and sound, and shall be free from any large knots 
or other defects that will materially injure their strength. 

14. Longitudinal X Braces, Sash Braces and Sway Braces shall be square cornered and sound, and shall be 
free from any large knots or other defects that will materially injure their strength. 



EXPLANATORY NOTE FOR STANDARD HEART GRADE 

These specifications state the maximum limit of sap wood which will be accepted. In practice* with good inspection, the effect of 
these specifications should be to secure timber the bulk of which is practically all heart. In permanent bridge timber, not protected from decay, 
sapwood is not only useless in itself, but by furnishing a lodgment for the spores of fungi it is the cause of starting and promoting the con- 
tinuance of rot in the heart. Sapwood, especially after decay has set in, is also extremely susceptible to fire, while with precautions ordinarily 
exercised heartwood is practically immune from this source of danger. 

On the other hand, for ordinary commercial purposes sapwood is as valuable as heart. Therefore, if the mill owners understand what 
is wanted, good heart timber can be obtained for a small advance in price over what is usually furnished, much of which contains in bulk 50 
per cent or more of sap wood. 

To obtain proper results inspection should be made at the mills, where unsatisfactory timber can be rejected without hardship to the 
mill owner. Extensive buyers of timber should have inspectors stationed at the mills. To cover the needs of smaller buyers and municipali- 
ties, it seems that some of the established inspection companies might maintain an organization of timber inspectors at the mills, which would 
prove profitable to themselves, satisfactory to the mill owners and of incalculable benefit to those who use the timber. 



Working Unit Stresses, Load Limits, etc. for Southern 

Yellow Pine 



SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED FOR SOUTHER! 

PINE BEAMS LIMITED BY RESISTANCE TO HORIZONTAL 

AR ALONG THE NEUTRAL AXIS 



(Actual Size) 



Nominal 
Size 



2 
4 
4 



x 4 
x 4 
x 4 



2 x 
2V 2 x 

3 x 

4 x 
6 x 

2 x 
2J4% 

3 x 

4 x 

6 

8 



x 
x 



6 
6 
6 

6 

8 
8 
8 

8 
8 



2 xlO 

24x10 

3 xlO 

4 xlO 
6 xlO 
8 xlO 

10 xlO 

2 xl2 
24x12 

3 xl2 

4 xl2 
6 xl2 
8 xl2 

10 xl2 

12 xl2 



Actual 
Size 



3 %x 3 

3 4* zy 2 



1 5 /8X 

2k'* 
3Kx 

1 Hi 

2\ix 
2%x 
3> 4 x 

-.i,x 
7} 2 x 

\Hx 
2Hx 
2%x 
3* 4 x 9} 



5 % 

."» 4 
5 4 

7 4 

74 

7.4 

7 4 
7,4 

7M 

9H 

9K 
9 4 



5Hx 
7^x 
$ l Ax 



9 l A 
9 

9 l A 



l 5 /sxUM 
2^xllj^ 

2^xll>^ 

z%x\\y 2 

-4x1134 

7^x1134 
9 4xii» .-, 

114xll> 2 



Horizontal Shearing Stress in Pounds 

per Square Inch 



100* 



784 
1752 
1632 

1220 
1650 
2016 
2720 
4032 

1625 
2250 
2750 
3750 
55(30 
7500 

2058 
2850 
34 S4 
4750 
6966 
9500 
12032 

2492 
3450 
4216 
57.50 
8432 

11500 

14566 
176o2 



125* 



«»S0 
2190 
2040 

1525 
2062 
2520 
3400 
5040 

2031 
2812 
3437 
46S7 

6875 

9375 

2572 
3562 

4355 

5937 

8707 

1 1 87 5 

15040 

3115 

4312 

5270 

7187 

10540 

14375 

18207 

22H40 



150 * 



1176 
2628 
2448 

1S30 
2475 
3024 
4080 
6048 

2437 

3375 

4125 
5625 

82 50 
11250 

3087 

4275 

5226 

7125 

10449 

14250 

18048 

3738 
5175 
6324 
8625 

12<Ws 

17250 

2 1 M 9 
2<U48 



1 75 H 



L372 
3066 

2856 

2135 

2^7 

3528 
4760 
7056 

2S43 
3937 
4812 
6 502 
9625 
13125 

3601 

49S7 

6097 

8312 

12190 

1*1025 

21056 

4361 
6037 
7378 
10062 
14756 
20125 
25490 
30856 



200 # 



1508 
3504 
3264 

2440 
3300 
4032 
5440 
8064 

3249 

4500 

5500 

7500 

1 1000 

15000 

4116 

5700 

6968 

9500 

13932 

19000 

24064 

40 s 1 
69< 'i i 
6432 

11500 
10S64 
23000 
29132 

35264 



Nominal 
Size 



2 xl4 
2^x14 

3 xl4 

4 xl4 
6 xl4 
8 xl4 

10 xl4 

12 xl4 

14 xl4 

2 xl6 
2^x16 

3 xl6 

4 xl6 
6 xl6 
8 xl6 

10 xl6 

12 xl6 

14 xl6 

16 xl6 

2 xl8 
2^x18 

3 x!8 



4 
6 

8 
in 
12 
14 
16 
18 



xl8 

xl8 
xl8 
xl8 
xlS 
xl8 
xl8 
xl» 



20 x20 



Actual 
Size 



1^x134 
2J^xl34 
2^x13^ 
3%xl3H 
5^x13^ 
7^xl3H 
9^xl3H 
114x13^ 

ny 2 xi3A 

\%x\ty 2 

2^x1.-. 4 

2^xl5H 

3-4x1-4 
53^x15^ 

7J4xl5H 

9Hxl5H 

114x153^ 

13 4xl5H 
154x15 4 

l?4xl73^ 

2%x\lA 
2 4 xl7^ 

3^x174 

54*174 

73^x173^ 

93^x17^ 

114*17^ 

134x174 

154x17' 

174x17 

194xlM4 




Horizontal Shearing Stress in Pounds 

per Square Inch 



100* 



3150 

4050 

4950 

6750 

9900 

13500 

17100 

20700 

24300 

3616 
4650 
5684 
7750 
11366 
15500 

19634 

1766 

27900 

32032 

4084 

5250 
64 1 6 
87.50 | 
12 834 

1750D 

22166 
26834 

3 1 500 
36166 

40832 

50700 



125* 



3937 

5062 

6187 

8437 

12375 

16875 

21375 

25875 

30375 

4520 

5812 

7105 

9687 

14207 

19375 

24542 

29707 

34875 

40U40 

5105 

6562 

8020 
10937 
16042 

21^;-. 

27707 
33542 
39375 
45207 
51040 

63375 



150 * 



4725 
6075 
7425 
10125 
14875 
20250 
25650 
31050 
30450 

5424 

6975 

8526 
1162.5 

17049 
23250 
29451 
35649 
4 1 850 
48048 



175 * 



5512 
7087 
8662 
11812 
17325 
23625 
2992 5 
36225 
42525 

6328 
8137 
9947 
13562 
19890 
27125 
34359 

41.590 
4ss2.5 
56056 



200 * 



6126 


7147 


7875 


9187 


9624 


11228 


13125 


1 53 1 2 


19251 


22459 


26250 


30625 


33249 


3S790 


402.51 


46959 


47250 


55125 


54 2 1 9 


63290 


61248 


71456 


76050 


88725 



6300 
8100 
9900 
13500 
19800 
27000 
34200 
41400 
48600 

7232 
9300 
11368 
15500 
22732 
31000 
39268 
47532 
55800 
64064 

8168 
10500 
12832 
17500 
25668 
35000 
44332 
53668 
63000 
72332 
81664 

101400 
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SOUTHERN YELLOW PINE POSTS 



(Actual Size) 



SAFE LOADS IN TONS OF 2000 

POUNDS 



Nom- 
inal 
Size 

Inches 



6x 6 
6x 6 
6x 6 
Ox 6 



8x 
Bi 

8x 
8x 
8x 
8x 
bx 



8 
8 
8 
8 
8 
8 
8 



10x10 
10x10 

10x10 
10x10 
10x10 
10x10 
10x10 

12x12 
12x12 
12x12 
12x12 
12x12 
12x12 
12x12 

14x14 
14x14 
14x14 
14x14 

14x14 
14x14 
14x14 

16x16 
16x16 
16x16 
16x16 
16x16 
16x16 
16x16 

18x18 

18x18 
18xis 

18x18 
18x18 
18x18 
18x18 



Actual 

Size 
Inches 



^Sx 5 1 , 

BHm 53 i 

5%x 5 1 > 
5Hx 



5H 



7J4 

7\/ 2 

7H 
7H 
7 l / 2 
7V 2 
7M 

9V 2 
9 H 
9»-» 

9H 

m 

1H 

1 J 2 

13, 



l 1 



ra 



7',x 

7Ux 

7',x 

7^x 
7.4x 
7Hx 
7Hx 

9Hx 
9Hx 

9»2X 

9Mx 
9V 2 x 
W 2 x 

9y 2 x 

HHxl 

1114*1 

\\y 2 x\ 

i\y 2 xi 

HHxl 
ll^xl 

llj^xl 

13Hxl3H 

\zy 2 x\zy 2 

13Hxl3H 
13Hxl3H 

\zy 2 x\zy 2 

133^x13^ 
13Hxl3H 

15Hxl5^ 
15^x15^ 

ioy 2 x\5y 2 
\oy 2 x\by 2 
\by z x\hy 2 
\hy 2 x\v>y 2 
ioy 2 xi5y 2 

\7y 2 x\7\i 
\7y 2 xl7H 
17«xl7« 
\7)^x\7y 2 
17' -xl7> j 
17^x17^ 

17'.jxl7H 



Area 
Sq. In 



30 Vi 

30U 

30 M 

30J4 

5634 
56 K 
5634 

5634 
5634 
56^4 
56 >4 

90 K 
9034 
9034 
90 H 

9034 
90*4 
90K 

13234 
132 H 

132'4 

13234 

13234 
132 J4 

13234 



18214 


7.1 


18234 


8.9 


182 M 


10.7 


18234 


12.4 


1824 


14.2 


1824 


16.0 


18234 


17.8 



2404 

2404 

24034 

24034 

2404 
2404 

2404 

3064 
3064 
306 34 

3064 

306 1 i 

306 4 
306U 



/ ,/ 



17,5 
21.8 
26.2 
30,5 

12.8 
16.0 
19.2 
22.4 
25.6 
28.8 
32.0 

10.1 
12.6 
15.2 
17.7 
20.2 
22.7 
25,3 

8.3 
10.4 
12.5 
14.6 
16.7 
18.8 
20.9 



6.2 
7.7 
9.3 
10.8 
12.4 
14.0 
15.5 

5.5 

6.9 

8.2 

9.6 

1 1 .0 

12.3 

13.7 



SAFE STRENGTH IN POUNDS 

PER INCH 

For Various Values of Id. 



Square End Bearing and Symmetrically Loaded. 



Length 

in 

Feet 



8 
10 
12 
14 

8 
10 

12 
14 
16 
18 
20 

8 
10 
12 

14 

16 

18 
20 

8 
10 
12 
14 
16 
18 
20 

8 
10 
12 
14 

16 
18 
20 

8 
10 
12 
14 

16 

is 
20 

8 
10 
12 
14 

16 
IS 
20 



COMPRESSION PARALLEL TO 

THE GRAIN 

POUNDS PER SQ. IN. 



1000 


1100 


1300 


11.82 


13.00 


15.36 


11.01 


12.11 


14.31 


10.18 


11.19 


13.23 


9.35 


10.29 


12.15 


23.64 


26.00 


30.73 


22.50 


24.75 


29.25 


21.37 


23.51 


27.79 


20.25 


22.27 


26.31 


19.12 


2 1 .03 


24.85 


18.00 


19.80 


23.40 


16.87 


18.56 


21.94 


39.42 


43.36 


51.24 


38.03 


41.83 


49.43 


36.55 


40.20 


47.51 


35.20 


38.72 


45.76 


33.84 


37.22 


43.99 


32.32 


35.55 


42.01 


30.85 


33.93 


40.10 


59.51 


65.46 


77.36 


57.53 


63.28 


74.78 


55.78 


61.36 


72.52 


54.10 


59.51 


70.33 


52.24 


57.46 


67.01 


50.58 


55.64 


65.76 


48.93 


53.82 


03.60 


82.93 


91.22 


107.80 


81.10 


SO. 21 


105.43 


79.27 


87.20 


103.06 


76.96 


84.65 


100.04 


74.97 


82.46 


97.46 


72.90 


80.19 


94.77 


71.07 


78.18 


92.40 


110.84 


121,92 


144.09 


109.00 


119.90 


141.70 


106.15 


116.76 


137.99 


103.86 


114.24 


135.01 


101.44 


111.58 


131.87 


99.05 


108.95 


128.76 


96.86 


106,55 


125.92 


14 2.55 


156. SO 


is.",. 31 


139.90 


153.89 


181.87 


137.54 


151.29 


178.80 


134.75 


148.22 


175.17, 


132.11 


145.32 


171.74 


129.74 


142.71 


168.66 


127.09 


130.80 


165.22 



1500 



17.72 

16.51 
15,27 
14.01 

35,45 
33.75 
32.07 
30.35 
28.67 
27.00 
25.32 

59.13 
57.05 
54.82 
52. so 
50.75 
48.48 
46.27 

89.2>. 

86.29 

Sii.'is 

81.15 

78.35 
75.88 
73.39 

124.39 
121.65 
1 L8.91 
115,43 
112.46 
109.35 

106.62 

166.25 
163.50 

159.22 
155.78 
152.1". 
1 is. 57 
145.29 

213.82 
209.85 
206.31 

202.12 
198.16 
194.60 
190.64 



l/d 



5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 

16 

17 
IS 
19 

20 
21 
22 

2:5 

24 

25 
26 
27 

2S 

29 
30 



COMPRESSION PARALLEL TO THE GRAIN 
POUNDS PER SQUARE INCH 



1000 



038 
925 
913 
900 
887 

875 
862 
850 
837 
825 

812 
800 
787 
775 
762 

750 
7.57 
725 
712 
700 

687 

675 
662 

650 

037 

525 



1100 



1031 

1017 

1004 

990 

975 

962 
948 
935 
921 

907 

893 
880 

866 
853 

838 

825 
811 

798 

784 

770 

756 
713 
728 
715 
701 

0S7 



1200 



1125 

1109 
1095 
1 1 ISO 

1064 

1050 
1 1 »34 
1020 
1005 
990 

974 
960 
94.5 
930 
914 

900 
885 
870 
855 
840 

824 
810 
794 
780 

7)) 5 

750 



1300 



1219 
1202 

1186 

1170 
1153 

1137 
1120 
1 1 05 
1089 
1072 

1055 

1010 

1024 

1008 

990 

975 

958 

943 
926 
910 

893 
878 
860 
845 

829 
812 



1400 



1312 
1295 

1277 

1260 

1242 

1225 

1 206 
1190 

1173 
1155 

1136 

1120 

1103 
los.5 

1066 

1050 
1031 

1 1 5 
997 
980 

961 
945 
926 
910 
893 

875 



1500 



1406 
1387 
1369 
1 3 50 
1331 

1312 
1292 
1275 
1257 
1237 

1217 
1200 
1182 
1163 
1142 

1125 
1105 
1088 
IOCS 
1050 

1030 

1013 

992 

975 

957 

937 



FORMULA 



Unit strength per square inch 
G=compressive strength per 

irrain. 
/= length of post in inches. 
<f=least diameter in inches. 



C (1— l/S0d) 
square inch with the 
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PROPERTIES AND MAXIMUM BENDING MOMENTS (IN FOOT POUNDS) FOR 

SOUTHERN YELLOW PINE BEAMS 



















MAXIMUM BENDING MOMENT 




















IN FOOT LBS. 




■ 




Area of 


Weight 


Moment 

of 
Inertia 

i i 


Section 


Coefficient 
of 






Nom- 








inal 


Actual 


Dressed 


Section 


per 


Modulus 


Deflection 


Fibre 


Fibre 


Fibre 


Fibre 


Size 


Size 




Sq. Ins. 


Foot 


Inches 


Uniform 


Stress 


Stress 


Si r**ss 


Si i 








Founds 


Inches 




Load 


1200 # 


1300 * 


15O0 * 


1800 % 
















Inches 


Per 


Per 


Per 


Pit 


















Sq. In. 
356 


Sq. In. 


Sq. Id. 


Sq. In. 


2x4 


l 5 /gx 3 5i 


S1S1E 


5.89 


1.63 


6.45 


3 . 56 


.0021533 


385 


414 


534 


4x4 


3Hx 3H 


S1S1E 


13.14 


3.64 


14.39 


7.94 


.0009652 


7oi 


860 


902 1190 


4x4 


3>ix Wz 


S4S 


12.25 


3.40 


12.50 


7.15 


.01)11106 


715 


774 


803 


1072 


2x6 


lHx 5^ 


S1S1E 


9.14 


2.53 


24.10 


8.57 


.0005763 


857 


928 


1071 


1285 


2y 2 x G 


2Jix 5H 


S1S1E 


12.37 


3.43 


31.18 


11.34 


.0006078 


1134 


122> 


1417 


1701 


3x6 


2%x 6j| 


S1S1E 


15.12 


4.20 


38. 1 3 


13.86 


.0003643 


1386 


1 5< 1 1 


1732 


2079 


4x6 


3Hx 5^ 


S1S1E 


20.39 


5.65 


53.76 


19.12 


.0002583 


1912 


2071 


2390 


2sOS 


6x6 


53^x 5H 


S4S 


30.25 


8.38 


76.25 


27.73 


.000 1 82 1 


2773 


3004 


8466 


4159 


2x8 


1 ^x 7 « 


S1S1E 


12.19 


3.38 


57.13 


15.23 


.0002431 


1523 


1650 


1904 


2284 


2y 2 x 8 


2%x 7H 


S1S1E 


16.87 


4.68 


79.10 


21.10 


.0001756 


2110 


2285 


2637 


3105 


3x8 


2%x 7% 


S1S1E 


20.62 


5.72 


96.68 


25.78 


.OOU1437 


2578 


2793 


3222 


3867 


4x8 


3.x 7 a 


S1S1E 


28.12 


7. SO 


131.83 


35.16 


.00010535 


3516 


3809 


430 5 


5174 


6x8 


5J .x 7', 


S1S1E 


41.25 


11.43 


193.36 


51.56 


.00007183 


5156 


5585 


644 5 


77 ;t 


8x8 


7^x 7)^ 


sis 


56.25 


15.58 


263.67 


70.31 


.00005268 


7031 


7616 


87s7 


10515 


2 xlO 


1 Kx 9 J 5 


SIS1E 


15.44 


4.28 


116.10 


24.44 


.0001197 


2444 


204* 


3055 


3666 


2^x10 


2Mx 914 


S1S1E 


21.37 


5.92 


160.76 


33.84 


.0000864 


3384 


3666 


4 23 1 


5076 


3 xlO 


2%x <b}A 


s l s i E 


26.12 


7.24 


196 »s 


41.36 


.00007069 


4136 


4480 


5170 


6204 


4 xlO 


%% x 9H 


S1S1E 


35.02 


9.87 


267.93 


56.41 


.00005184 


5641 


6110 


705D 


8 101 


6 x 1 


5^x OH 


S4S 


52.25 


14.17 


392.96 


82.73 


.oooii (4 


8273 


8962 


10341 


12109 


8 xlO 


7^x DJ^ 


S4S 


71.25 


10 7* 


535.86 


112.81 


.00002592 


11281 


12221 


14100 


16921 


10 xlO 




sis 


90.25 


25.00 


678.75 


142.89 


.00002016 


1 4 2 39 


154 SO 


17862 


21 135 


2 xl2 


1 '.Xll!, 


SIS IE 


18.69 


5.18 


205.95 


35.82 


.oo< : h 


3582 


3880 


4477 


5373 


2^x12 


2>4xl] ', 


S1S1K 


25.87 


7.17 


285.16 


19.59 


.00004871 


4958 


5371 


6197 


7136 


3 x!2 


2 : J4xllH 


SIS IE 


31.62 


8.76 


348.53 


60.61 


.00 103985 


i 16 ) 


6565 


7 5 7 5 


9090 


4 xl2 


3*4x11 ii 


SIS IK 


43.12 


11.95 


475.27 


82.66 


.0 i • 12922 


8266 


8 1 3 5 


10332 


1 2399 


6 x 1 2 


5' '.xl 1 >-i 


B4S 


25 


L7.52 


697 07 


121 23 


.0 1 101993 


12123 


13133 


1 5 1 53 


1 s ] s.5 


8 xl2 


7y 2 x\\y 2 


SIS 


86.25 


23.89 


951 5 


165.31 


.00 • 11461 


16531 


17908 


20664 


21706 


10 xl2 


-j',,i i 


sis 


l 25 


30.20 


1204.03 


2i y i 


.00001 151 


9 


22683 


29174 


31 108 


12 xl2 


liMsUMI 


SIS 


182.25 


36.63 


1457.51 


253. 1 8 


.00000953 


25348 


27460 


310S4 


. 020 


2 x14 


l* 4 xi:: 


S1S1E 


23.62 


6.55 


358.80 


53.16 


.0 I I £871 


53 1 6 


5759 


00j5 


7071 


2^x14 


2!4> 


SIS IK 


30.37 


8. 1 1 


4-.I 32 


68.34 


.00003011 


6834 


7403 


8512 


10251 


8 xl4 


2« 4 xl.i'. 


81S1E 


37.12 


10.28 


563.84 


83.53 


.00 102463 


8353 


9019 


10441 


12529 


4 xl4 


3> 4 * 


S1S1E 


50.62 


14.02 


7G8 -7 


113.91 


.00001806 


11391 


L2340 


1 123s 


17086 


6 xl4 

a. 


5 


SIS 


74.25 


"7 


1155.17 


167.10 


.00001232 


16710 


18102 


20887 


25065 


8 xl4 


3 


S4S 


101.25 


28.05 


1537.73 


227. Kl 


.00 >3 


22781 


24679 


28476 


31171 


10 xl4 


9^x13! • 


Sis 


128.25 


35.53 


1947.80 


2ns 56 


.ii >000713 


28856 


31261 


36 171 


4 -4 


12 *1 1 


11 


SIS 


155.25 


43.00 


2357.86 


349.31 


,00 KK1589 


34931 


37841 


43664 


S2396 


14 xll 


1 


B4S 


182.25 


50.48 


2767.92 


410.06 


.00000502 


41006 


44423 


5 1 257 


61508 


2 Kie 


1 (xis 


S1S1E 


27.12 


7.51 


543X16 


70.10 


.OOOU2557 


70 1 1 1 


7594 


8762 


10515 


23 tie 

■ ■ A. 


2^4xl-V, 

2» 4 *15j| 


S1S1E 


34.87 


9.64 


698.23 


9o m 


.00001989 


901 'I 


9760 


11262 


13515 


3 x 1 6 


si sir; 


12.62 


11. si 


8 39 


110.11 


in 101628 


1101 1 


11928 


137*13 


16516 


4 k!6 


3* 4 xl5H 


51S1E 


.> 2 


16.10 


1163.71 


150 16 


.00001 193 


1 - 


10207 


18770 


22 "-21 


6 x!6 


2 


S 


8 25 


23.61 


1706 7^ 


220 _3 


.0 KI0O814 


22023 


23H58 


27528 


13033 


8 x 1 6 


7 4 


s - 


1! 


32.20 


2327.42 


300.31 


,00000597 


30031 


12533 


37 i 


45 146 


10 xl6 


1 9 


S4S 


147.2 


10.79 


2948.07 


» 


.00000471 


3 s t 


J 1208 


47548 


57 


12 xI6 


114x15 


sis 


17s 25 


40. -7 


3568 71 


460 18 


.00 100389 


IS 


19 8 85 


57500 


69072 


14 xI6 


] 1 1 sn 


SIS 


209.25 


57 


■nv i; 


541 


.0 


510.VJ 


>;,< 


075i 


810M4 


16 ill. 


1 1 5 'i 


SIS 


240.2* 


66.55 


4810.00 


620.65 


.00000289 


62065 


67237 


775s 1 


93097 


2 xis 


1Kx17K 


B1S1E 


I 


8.48 


781.57 


89.32 


.00 1 '1777 


8932 


9076 


1 1 1 65 


L3398 


2Ji»lH 

« * K 


,xl7 


- S 1 E 


7 


10.91 


1004.88 


114.K4 


1 * 11382 


114SI 


12111 


14355 


17226 


3 xlS 


xl7 , 


SIS 1 


48 12 


1 


1228.19 


140 • 


.0 »'.i 131 


140HI 


15205 


175 1 5 


21054 


4 lis 


3 : ' 4 xl7'| 


S 1 S 1 E 


2 


18.18 


1674. SO 


191 .41 


... i (0829 


19141 


i 17 


23926 


_'s7l 1 


6 xls 

. a. 


17 


SIS 


5 


26.66 


24 


280.73 


.0 1000565 


28 i7 3 


14 1 2 


35091 


4210?* 


B xis 


7',xl7', 


SIS 


131.25 


36.36 


: KMj] 


-2 si 


100 11 5 


3S281 


11471 


47 


57 121 


10 xis 


9H*17« 


sus 


1 


1 


4242.K4 


4 VI. s«i 


.000 KJ327 


4MVI 


52530 


»;i : 


72734 


L 2 x 1 S 


11 


S4S 


201 2 


: 


1 '7 


5K4 - 


.0 KIOO270 


> 




7:: ', 


SMi 47 


14 xl 


1 x 1 7 "4 


- 


2 


u 


• 


I.V'VM., 


,r>0000230 


, 


71018 


86133 


III 


16 x!8 


l.V,xl7'i 




271 25 


75 1 1 


■ 3 


791.14 


.0 201 


79114 


S5706 


9SS92 


1 IH671 


18 XlN 


17 17"* 


B4S 


3o- _ 


84.83 


7815.76 


893.23 


.00000178 


S9322 


9070.-, 11 j 2 


982 


20 120 


l9Kxl9K 


Sis 


380.25 


] 83 


L2049.17 


If I 


.oooooi 15 


] . so 


133878 


15417 


185 1 



•Actual size" indicate! the ■« of the (In f timber \\\m\ rlressi-il ;,> indiealed. "SlS||«: ,f indicates tfaftf the 

pieea .^ a> (lrw<l on one aide md nm- edp-." M S4S M indiattoi thai the piece is "drc^.-.l on four sides." 
The M- ii of the se«'tii»n ■ l»ase«l on ■ freight of 10 pounds \>*r euhfc foot. 

The moment ol incTti; rid sc*elion riHKluhii are with tlj<- nrtjlral avis perpendicular to the depth at ifie renter. 

T ,J <' ' ,,,n " n1 of deflection i> the d •< ti<»n in iru h< >s of a 1m .m one tool long with a uniformh rlistrilnitad hiarl 

--f 1,000 pounds. The deflt rion of a beam of any span and uniform load is obtained I multiplying tie proper 

efficient b> thecuh ••! Lhe^paninf <t and b> the number of 1. 000-pound units in *ri\ en load. Foraconeent -d 

,( ' <>f '-°00 p la ippUed at th< « enter of the apan theoodlinent for Bueh loading is 1.6 times the eiveo eoellii )• ni 

For a load nf UM»n [Mimels applied at the third points of the span in 500 pound units the coelh ant for such loading 



is 1.36 times the given coefficient. 
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WOODEN BRIDGES AND TRESTLES* 

WORKING UNIT-STRESSES FOR STRUCTURAL TIMBER USED IN 

WOODEN BRIDGES AND TRESTLES t 

[Expressed In Pounds Per Square Inch.] 



KIND OF TIMBER 



BENDING 



SHEARING 



COMPRESSION 



Extreme 
Fibre 

Stress 



Mod u his 
of Elas- 
ticity 



Parallel to 
the Graiii 



Longitud- 
inal Shear 
in Beams 



Perpen- 
dicular to 

the Grain 






Parallel to 
the Grain 



- _ 



o 



50 



> 



© 

be 

e - 

si 



tc 



u 3 

C b 



X 





u 




- — 


Sfl 


y 


- ■ — 


b w 


/ ~ 




5 1 


■ - » 



u 

z 

u 

f. 



©5 

s a 

G •- 
> — 



9 

"3 i 
z-aj 

- u 

- 



a 






Jig 

iS.SS 



Longleaf Pine 



5? - « 2 
89 ? * a 

fill 



Doughs Fir 



6100 1200 I 31 ()()()() 690 1 171) 270 110 630' 310 3600 1200 1 900 1200(1— / 60</) 10 



Shortlt'jif Pine 



5600 1100] 1 laOOOO 710 170| 330 130 310 170 3100 1100 830 1100(1— //60d) 10 



While Pine 



1100 900 1130 000 400 100 180 70 200 130 3000 10(H) 730 1000(1— / 60d) 10 



Spruce 



1800 1000 1 310 0001 600 130 170 70 370 180 3200 1100 830 1 100(1— l/6M\ 



Norway Pine 
Tamarack 



1200 800 1 190 000 1 Jo 90 130 230 Km 



1.10 J2600 800 600 800(1— l/60d) 



1600 900 1220 000 670 170 260 100 



220| J3200J 1000 750 1000(1— //60rf) 



Western Hemlock 5800 1100 1 180 00(1 630 160|j270 100 410J220| 3300 1 1200 1 900 1 1200(1— //60rf) 



Redwood 



5000 900 800 000 300 80 



400 150 3300 900 680 900(1— //60rf) 



Bald Cypress 



1800 900 1 150 000 500 120 



310| 170 39001 1100 830 1100(1— //60d) 



Bed Cedar 



1200 800 800 000 



470(230 2800 900 680 900(1— //60rf) 



White Oak 



5700 HOP; 1 150 000 810 210 270 110 920 150 3500 1300 980 1300(1— //60d) 12 



.5 



tL-£ 

a -a 

is 

4 Z H 



6500 1300 1610 000 720 180 300 120 520|260| 3800 1 1300 1 980 1300(1— //60rf) I 10 



t- 

I 



•Adopted hy American Railway Engineering Association, 1909. See association proceedings. Vol. 10, pp. 537, 564, 609-611. 
These unit-stresses are for a green condition of timber and are to be used without increasing the live load stresses for impact 
Green Timber in Exposed Work. 
-Partially air -dry. 
Length in inches. 
Least side in inches. 



Note. — The working unit-stresses given in this table are intended for railroad bridges and trestles. For high- 
way bridges and trestles the unit-stresses may be increased twenty-five (25) per cent. For buildings and similar 
structures, in which the timber is protected from the weather and practically free from impact, the unit-stresses may be 
increased fifty (50) per cent. To compute the deflection of a beam under long-continued loading instead of that 
when the load is first applied, only fifty (50) per cent of the corresponding modulus of elasticity given in the table is 
to be employed. 
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A VISUAL METHOD OF DISTINGUISHING 

LONGLEAF PINE* 

By Arthur Koehler, Expert in Wood Identification, 
Forest Products Laboratory, U. S. Forest Service, Madison, 



Madison, Wis. 
\ .1, tailed st ud \ of the wood of longleaf {Pum pakutru), loblolly (Pimu faean), and short- 

leaf (Pinus evlnnata) pines has recently bean made at the Forest Products Laboratory, Madison. 
\\ ifl lor the purpose of determining it differences could be found by which the botanical species 

. m always be distinguished. Prevkwsly no absolutely reliable means of idcntifiention had been 

known. A number ol characteristic features were discovered in each species and, as far as observa- 
tions have been mad the) bid fair to distinguish positively between the sp« ies. Uthough the 
gradin- of str.ietural timh. -r> has lately been placed on a basis of density (shown by rat.- of growth 
Uld pel .-lit -.1 summerwood », irrespective of species, yet it is often desirable to know the botanical 

name of a specimen. 

M/i; ol PITH \\l> OF SECOND ANNUAL RING 

< ,| chi I interest to lumbermen is a difference in the si/.e of the pith of these pin. because this 

feature can be observed without B microscope. 

The pita of longleaf has been found to be over 0.10 inch in diameter in all normal specimens 

tumined while in bblollj and shortleal ii was found to be less, except in speewnnni of vigoroi 

. wl |, The vigoi oi tie In ;«l the time the pith was formed in any part of the stem is Indicated 
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by the diameter of the first few annual rings surrounding the pith at that point. Therefore it was 
found that by taking the diameter of the second annual ring into consideration, together with the 
diameter of the pith, longleaf can also be separated from shortleaf and loblolly even when the latter 
have a pith over 0.10 inch in diameter. So far no exceptions have been found to the rule. 

The illustrated diagram herewith (Fig. 1) shows the diameter of the pith of each >pe,ies plotted 
against the diameter of the second annual ring. Each circle represents a separate tree. From 

the diagram it will be seen that whenever the 
pith in loblolly or shortleaf was found to be over 
0.10 inch in diameter the diameter of the sec- 
ond annual ring was considerably larger than 
that found in lorn: if having the same sized 
pith. The line (AB) WBB drawn so that those 
iXMIlffl that fall above the line represent long- 
leaf and Lhoee that fall below it represent 
loblolly or shortleaf. 

The diameter of the lecond annual ring 

Was chosen for these mi tsurements he« ause it 

gave more satisfactory results in separating the 

species than the first annual ring alone. 

In longleaf, even in v\ -growing specimens, the first annual ring i> comparative!) large ■ ; see 

Fig. 3). This is evident from the fact that the yearly shoots are nearl\ alv\ s < ,er in thifl 

pedei than in loblolly and shortleaf. Therefore, in specimens having a pith Oil inch 0T a hill- 
more in diameter the first annual ring of shortleaf OT loblolly (fairly rapid growlh) is onl\ &lighth 
larger than the Bret annual ring of longleaf (slow growth . The se< ..rid annual ring in such sp«vi- 
mens, however, is quite narrow in Ion-leaf and fairls wide in the other two specie.,, tlm idding 
to the degree of separation. (It will be notired thai the diameter of th«- >erond annual rin in 
eludes the first also and is not the difference between the two Hin. farther nut were not con- 
sidered, because they do not indicate MweU the 

vigor of the tree at the time the pith ffM 
formed. 

A careful analysis of the data obtained 
hows that out of 127 specimens of longleaf, 

representing eighty-three different Ire. no 
pith was found less than 0.11 inches in diameter 

except in twoepecimene that were (nt ,t a point 

where a Krhorl of branches joined the stern 
Out of 1 10 spec aniens of short!- if, represent in 
si\ty-ebl different trees, only fifteen had a pith 
over 0.10 inches in diameter. Out of sixty- 
four Specimens of loblolly, representing forty- 
seven different trees, tvvenls had a pith o\ 
0.10 inches in diameter. Usually the pith in 
shortleaf and slow -growing loblolly was about 
0.08 inch or a little less in diameter. (The 
id" in an ordinary lead pencil is about 0.08 
or 0.00 inch in diameter and can be need for 
comparison.) In general the pith is smallest 
at the stump, became! rapidly larger upward 
and decreases again in the crown. All of the 
pecimens studied were botanically identified 
by the leaves or cones. 
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HOW TO MEASURE PITH AND SECOND ANNUAL RING 

The pith of the pines can be readily recognized as a small, darker and softer core in the struc- 
tural center of the stem. The second annual ring is clearly defined by a distinct darker line (see 
Fie 2) but sometimes the first annual ring is rather faint, and care must be taken not to mistake 
the third annual ring for the second. Occasionally dark bands, or false rings, are found in the wood 
(see first and second rings of Fig. 4), but these can be distinguished from true annual rings by the 
fact that their outer limit is not defined by a sharp line as is always the case with true annual rings. 
Measurements made on a section where knots join the center of the stem are not reliable for denti- 
nal! or the rings irregular and the other end 



fication. 



of the specimen should be examined. 




At such points the pith may be unusually si # 

To measure the pith and second annual ring properly it is 

first necessary to cut with a sharp knife a 
smooth surface showing these structures. 
Moistening the wood often brings out the 
structural features more clearly. With a rule 
graduated in twenty-fifths or fiftieths of an 
inch, the average diameter of the pith not 
including small projections can be measured. 
A reading glass or low power hand lens is help- 
ful but not essential in making this measure- 
ment. 

If the intersection of the lines on the dia- 
gram representing the diameter of the pith and 
of the second annual ring of a specimen falls 
below the fine (AB) it indicates that the speci- 
men is not longleaf and ma\ be either loblolly 
or shortleaf. Should the point of intersection 
fall close to the line (AB) a measurement on the 
other end of the specimen may result in more 
definite indications. 

Obviously this method of identification 
can be used only on timbers, ties or other pieces 
containing the pith, but it is, as a rule, onl> 
regarding large pieces that the lumberman or 
contra tor desires to know the exact species. 
Furthermore, this method does not exclude the 
minor southern pines, which, however, are 

comparatively rare in the lumber markets. 

Occasional puces of Cuban pine might be 

Fip. 4— Loblolly pin.—., slow, b, iridium: c, rapid growth near classed as Ion ideal' b>' tlllS method. 
center; i, second uuuuul ring. Actuul size. ° 





MICR< >SCOIM< AL DIFFERENCES 

The more minute microscopical distinctions found for these three species can not be given in 
detail here but will be published in a technical journal. Briefly it may, however, be said that the 
leaf traces, vertical resin ducts, medullary rays, espe ially those containing resin ducts, and the 



afford 



T1IK LEAF TRACES 



I h< 'leaf traces can be seen but not measured with the naked eye in the first and second annual 

■ 

rii h here the) appear as numerous miniature "knots" (Fig. 2). They are a continuation of the 
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woody part of the leaf clusters that clothe each year's new growth and persist for several years. 
The leaf traces like the leaf clusters are largest in longleaf and smallest in short K-af. In loblolly 
they are intermediate and overlap the other two species in size. 



OTHER CHARACTERS 



The 



tound to average considerably larger in longleaf than in the other two species. The projections 



les 



Mallow in North American G>mnosperms, but Hub feature was found to be influenced to BOOM 
extent by the rale of <rn>\vUi. 





SUMMARY FOR VISUAL METHOD 

1 — See if pith is present at ends of stick. 

(If pith is not present the specimen can not be 
identified without a microscope,) 

2 — Willi sharp knife smooth the pith and 
Surrounding wood. If knots are present at 
that point ti > the other end. 

3 — If the pith is not Hear try moistening 
the smoothed surface. 

4 — Willi finely graduated rule carefully 

measure the a\ erage diameter of the pith. I MS 
a reading glaae or low power hand lens i(* 
available. 

5 — If the pith is o.io inch or lesg in dia- 
meter the s peri men is not longleaf. 

ft If the pith is o\ it o. |o inch in dia- 
meter also measure the diameter of the second 
annual ring. Be careful not to mistake the 

first or third annual ring for the second, 

7 — On the chart find the point of inter- 
section of the line representing the diameter of 

the pith with the line representing the diameter 

of the second annual ring. 

8 — If this point is below the line | \l> the 

specimen is not longleaf. 

9 — If this point is above the line (Ah) the ecimen is loi af or. in rare in>tanr<-> it 
may be Cuban pine. 

10 — If the point of intersection is dose to the tine (AB) make mea>urrn its on the other 

nd of the specimen. 




Fig Short l«*nf i • — a, alow; I. mcujium 

o-nivr; i, second am I ring \ • i • * « 1 



r »i'i'l growth n« ir 
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In addition to the BOGALUSA brand of select Long 
Leaf Pine Structural Timbers the Great Southern 

Lumber Company manufactures 



Long Leaf Pine Structural and Finish- 
ing Lumber in all Grades and Sizes 



Long Leaf Pine Piling in Lengths up 

tO 110 Feet. (Creosoted if Desired) 



Sawn or Hewn All Heart Long Leaf 
Pine Ties, Treated or Untreated 

Long Leaf Pine Factory Flooring 



Treated or Untreated Long Leaf Pine 
Blocks for Street Paving and for 



Factory Flooring 

Long Leaf Pine Railroad and Gar 
Material to Meet any Standard 
Specification 



The Bogalusa Brand Insures Quality 



Great Southern Lumber Company 

Bogalusa, Louisiana 
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